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(54) COLD CATHODE FLUORESCENT DISPLAY DEVICE AND ITS MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce connection 
resistance of signal wiring in a cold cathode fluorescent 
display device using an MIM fine electron source 

I ment formed at an intersecting part of a scanning line 
with a signal line and to prevent its step disconnection. 
SOLUTION: In an electron source element that uses a 
tunnel diode having a structure catching a tunnel 
insulation film 6 with a lower electrode (scanning line) 2L 
and an upper electrode 4 for performing electron 

mission, a structure is so formed that the upper 
electrode 4 abutting on a low- resistance power feeding 
signal line 3 formed through the lower electrode 2L and 
an interlayer insulation film 5 abuts on the tunnel 
insulation film 6 via a tapered part C formed in the 
power feeding signal line 3. Thereby, the connection 
resistance of signal wiring for driving the electron source 
element is reduced to prevent its step disconnection, so 
that a large-sized cold cathode type fluorescent display 
device composed by arranging the electron source 
elements in an array-like form can be realized. 
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[4$ff»*0>«SH] 

[is*«i] »K±«=:a*©atyij*aBi»«a!a»e><t53t 

i-SR^RR^f-SrRtt, B«^WI»^-*«rw*K:Mfc 
ERSJvfcR^WTWSSi, S^I7W1SI: 

***** i: *-#Wfc $ fiTS^ £ Jx 5 ^HSM 
ffit ©2«:c0Sffil^*^fciteiiyK^bft5 h 

5»tt«aR3te**3SR.- 

[it** 2] stris-hass^, mi7-—'<—mm<t>Kii 
m»m\mmztixti:zm*m 1 inRRoj'&Rffis!** 
[st**3] mcflreflMHra, *JMKR©a*a»&4 

1 * fcttM** 2 (cRR0>$R«&ftRfl%& 

go 

[ff**4] SWBJ*Uifll3tO*«tt, ^^^f^fe 
ft 5 If** 3 fclB*©?frtt«ffiR3te«*«R. 

[If** 5] Riafir-ftRRRa*, SMj£J@l£ixfc2Ji1# 
a©«S*»feft5BI**l 2 lcE«©?&Bt 

SSR#**£R. 

[Ifi**6] tai5 2S«3t©m*il^ Al-Nd^I 

©J&R*a!«»**S«. 

3&rrr?i i *»<&Ryinf & ft 5 it *rr*5ii t 
■c, 

SulES*±fw3ll©&MJI£^gfU RlEsfefcRSi:* 

i ft h >*/^iI*Ifilt5lS t , 

SMcO&JBS&igSJU tulEffi^S^tftS^^-v 

g!3<D£JBg&*;/ h^U^ h n VOffciL&lElj&Witft 

soft < t tame h v*/H6«tt±£ . iuiem 2 ©&js 
sa» p> ft z>m*Mnm<?>7— ± t 
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So 

[ft**8] mriaSSEi 5 , y-^7^4fctt«lfiMkil 

05 [if** 9] m&miO&mmit. Nd, Ni, Zr, 
Ta,Mo,W, C r (D'PW^Ttlfr— oi A 1 b<D& 
&a>£5I4R$;ix3^^Tfc5!t**71=fcfiR**8 

[ft**io] iir&fS2<D&JSRra\ ^/^y^yy^ic 

* 8 KR*®ttftRMR%Xiftm08^& 

iif**i i] miWi2<D&mm\-i.. 

^iat)Al-Nd^i, KffiSrSSfe-fl-RAl-N 
15 * 7 £fctef*** 8 KtE«©}&ft«3!R***«R0>» 
[11**1 2] fu!BSg3<£>3:JRgrau Ir, Pt, Au 

20 S!*Jt«*3S«o*3fi*fe, 

[tt**i 3] m*i&m&ft5±.ummkT&mmk<n 
^stt-sm^-as^t-fcVNr, wis-hspss^. wis 

25 flr*»«««>±»l!:»t- RIB h ^/HftRtt 

[ft** 1 4 ] m^ikta &n b ±« m t tsbwi t © 

2t6:ro«ffi(c^*tLfc h^^iffeigJBI*»e>ft5 h^/w- 

±— i!trE««-i»««*S» t R rt fc «R«#3t $ 

35 [38MroS»4RM'l 
[0 0 0 1] 

[RR©JW*i8IMHM .*»Mttx ?&Hrt®i*3t«* 

/hR-^RR^SrT W ^(ciSB Lfc»R«SiR3ta*a 
40 Rdsi^tOjKjS^fe^gl-rSo 
[0 0 0 2] 

[^5i5<oSW] r©a©#/ha^*r W^tc: 
eRLfc»B*aR3t«*iSRK:Hb-Ctt:» Mit ^ 
9 1?4 v 5 ^^ h©mi23H~^126 
45 M(M. Suzuki and T. Kusunoki, "Emission and Beam-D 
ivergence Properties of MIM-Cathode Array for Disp 
lay Applications" , SID* 97 DIGEST (1997) pp. 123-1 
26) (w58*$t^,TV^5o - ~Xffi^£3nX\-<Z>M I M(M 
etal-Insulator-Metal)M h V^/w^-Y K*5t©R 
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[0003] r.o«5Sfls-ettx h**A>tefme>m£tti 

ffigfl) CQBStfi. 0. 3mmX0. 3mmT*fc5 0 * 
fc, «HvhJ 5 '^^7WOjSifi3 0X 3 0I* 
-Cfc9, (Tffi««) fcflT*l» (-b»««) <o? 

4 ^fg/^^— *Wf±* ^tl^ixO. 3 mm/O . 2 m 
0. 3 mm/0 . 3mmtfc^ fl JbfSWMSOS'— 

hfifit^ 2 0 0 Q/D-Cfc 9 . $M£ft $ fefc 9 COiBSft 
»i7k Q/cmf:lt5 0 w(Ott/h«^aso»fP« 
flEttlOV, *tt«ftlmA4^ EiRffiStlCfcS 
WE^Ti** 7V/cml^5. 

[0 0 04] 

[»«iS#ftUJ:5kt5Wi] La>Lfca*&. fu5&L 
fctt«W<DJ:5«c % 7V/cmfc*#4«flE»T35S*>5 

[0 0 0 5] 3£oT, *«ttfctt. I?*U«i48» 
[0 0 0 6] rofffc*|&«fflflr-MB»i: ITfi, J^T 

[0007] (Dfiaa-rw:^ (2)±^mmmt 
^mmm^-m^m t (Dtxnstt^Kns r t . ( 3 > 

[0008] ^©±5 **»«:»JB-*-5««fflflr*B» 
tm^LT, TA^-£* (A 1 ) ^is%*.e>tt5 0 

Al-Nd(2atm%) -g^kte, m&&\Z&iri1ti&iSffLft 
^T'fe^o L*>U ±B*H*0> (2) t (3) tcltasfc 

»H^2pnS&ft«.' (4) lcHl> 

RjStt^^xyfy^ (R I E) £J3Wc^— 

[0 0 0 9] trt;#«MO|«fj:, *«Wffi<0;*:a 

[0 0 10] Sfc. «/h«^«*^(D*-?»fflffl±ffl* 



[0011] 

10 ^mfSLh, :©tW7W«SK:^-tt*l/t» 
ftiss £ n^^fr * s a* * tt-c v > 5 k 

[0012] :os^ «*iMM«K:^->*-*ai«: 
[0013] sfcttreflHHM&tt* ^ix.^^*^ 

v\ 

25 [0014] *^^^8ftiSII$^it^M 

mrnm t m^mm-^-m^ h ft 5 t a* 

30 ^ m^m^^^mmmm^ncom^mz.^^ 
[0015] mestEJbicm 1 

k, ^2(7>^JSJie:±ESL, «re«*»««i:4«^# 
-v?r, MIS h ^/v«W^SWt8 i*[C/^-y 

hovo»fL*llI»^IBft**l2:*ab, tulSffl:^ 

ai^T-com^ffi^ i: ft 5 x 0 (c/> ft < 1 1> me b 
^«6«aK±t, mc*2oA*»^bftaflr*»«ai^ 

[0016] rr-c% «nEa6K»*y-^9^*fcf4«l 
[0017] ^7t, atre*io^««fc IT, N d> N 

i. Zr, Ta, Mo. W, C r (D^CO^iT *L2&>— Oi 
50 Al fc©-a^k^6>»KS*tS*AJ14rfflv^5ii:*s-e 
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>^(dct 9 A 1 -Nd^t, K^^^^-fiCf^A 1 - 
[0 0 1 8] £blC, fulSm3co^M®fis Ir.P 
[0 0 19] 

[*H0*)k0?gtt] EAT, **Mlc«SftH«ai«3t 10 

[0020] *&m\z&zftmmm&yt^mw<o$}^ 

0>££iHMIS 2 S a> b ft 5 **jft»*?0 2 0 ^:1 15 

3 ■ a> b & s irs* w«yo 3ot^ 

X 5 S«/h«^«*^- fc ft* h is**'?* 

KSrKttfcM I MSflrFiKT W 8 S:fl3l*<5 t>OT 

«4*>bft 3' t, MIM^tliif 

©T311i 2 L t ft5**lftmS 2Si: "CS^StLfc b V 

£ 0 ft, H2tt, mi *i^l*:a-a' ^(^^o7ta 
^coes^— s^id^tt* h ^XAsyj h*<Dmm& 25 
m^ft t^-r »r® 11 -e fo ^> o 

[00 2 U «^»m«rff 5«»BO±««B4W:, « 

^3_h{-^LTVN* 0 ££>M. ±£($S®4te, *&*^fS 30 
-S-EI»3 ^K^btLfcft^ja^ft^— ^-«c*ST h V 
^/^^le«R6^^:»LTV^5 0 
[0 0 2 2] ;:o±5ft*J«ir5;i£fc:J:!K ffiffiSt 
OE»-e Vis***?* h^<D%&m%fTZL% b&\Z, 
J»V^ffi«ffi4S:Wfl6i-5wi:ft< h ^*/H6»Bt 6 ± 35 

fc»Bm«*^*«©^{kasRllBfcft*. 

[0023] *fc % *&w\c&z&mmm&ytm^mw 
(d, ^mffl{f^ia^3i^^ft7 i --^ o --si$c^^-r 

XSfc**LT^S£fc«r«*fc L-CV>5 0 Sit;* 
[0 0 2 4] 
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#flRUft*bKT»»lcRWi-5. 
[0 0 2 5] <«6«1 >H4XT/H5tt, *3SW«C« 

(II) i:, MIMfg^aiDi:, ie*JH Off-MB**^ 
«(IV)KoV^*L-CS>5. 

flH§«»2 SO— *<D«8«lcKWbix-C*5 9, Sffil^ 

av) 3* oHWBKiKitbftrv^s. 

T\ H4XT/|g5S:fflv^xSJi|SJc:tftW"t-* 0 
[0 0 2 6] *1\ e9 4 (A) fc*^»flSB©XSKi:» 

1\ SSl±tC^^jy^y ^^iC<t 9 A 1 -Nd (2atm 
%) ^12^ 3 0 0nm«aU ^h!)V^77^' 

# , fi-SHEaftiS^SB (IV) l-te* hv^h7 Ji» 3 ft 
v\ ^ d"Cfflv^^> a i -g^tiN d fcco-eteft 

<. ft&iCNi, Zr, Ta, Mo, W, CrSt'fcoT 

t>^*toftv\ 

[0 0 2 7] B4 (B) K^lSrEBoxgfc*? 

V*T. MMlBltPAN (H 3 P0 4 : CH3COOH : 
HNO3 : H 2 0= 14:1:3:2) SrJBWC, ^M/ 
h 7 ^r^^^^^^Ji 2 ^x« 7 fy^lTM 

is* MIM*^«(III)OTW««2 L^^-^tfi 

[0 0 2 8] H}4 (C) \Z7rrf£?\Z^ T?Pm® 

^y =2— /wi:(DS^?:««?Ki^fllv>T. ^12*1 

£ 0 r o # tsisffi^s ( 1 ) \cmmm&Mj& * tt ft 

I ) tt«SWO«a5 J: 0 fc_bt-i±3i"o BWHMb**! 5 
tt, 3£«SI8 (HfflE^^ : 3 0 ju A/ c m 2 ) «BT-miE 

[0 0 2 9] i4 (D) {C^-f^ 5 }£ N MIMt 

T-«(III)OT*f5*K2 L_bO^ h bSrUft*Lfc 
HWiiMti-J:5 Hv*>WlftB«6 «® 

(iatt:10MA/cm 2 ) *«-C«flE4 V*t?T 

tf, -to«j£«ffi«l»-e2« k MtTofc« ro^r% * 
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(I)tt*A»2*«liJUfc«li-C*>0, 
*3t«affl«#E»«B (II) HJIIH«1MC5 

[0 0 3 0] 0 5 (A) 9 [C. 7»s*y$ 

3W«rl5 0nm»**, I ) * MIM 

(in) o jt&ma«^ffl^ *5 1 xr&mm^&m 

[0 0 3 1] ^{C, El 5 (B) |Cj3^f±5K, *«3R» 
tH 3 P0 4 :CH 3 C00H ( 6 0 %tK^«) : HN0 3 
= 3:5: 2£fflV^* h H^x^fe*^? 

* h r r T% h ^/HftBW 6 tt £ * y Y 

^y^>^(D^ V ys<— t LTfiSKo ZL<D$ =n y b=-y 

id cd h x^/H»i*R 6 <d 31 y *? t mirzmnnm 3 <o 

C) o 

[0 0 3 2] :coM"e, jaEtt*F2TWV^ 

^pu (vi) icb: * t h Kzm^mm^ 3t^ 

J&tiL StbSo *3Eft-^iB» 2 S B\ JUHMfeftflt 5 

[0 0 3 3] #ctc, B5 (C) }C^-TJ: 9 MIMl 
^(III)0_h^smffi^Jf^-r^fc^{C N * h l/^ h 

i4 (d) cd f> is*^mmm6<Dj&j&mz.m^tzmmm 

6 o^HS 5o flfcvvr* y v^idJ: 9, 

•Y P (I r) Sri nm, 6^ (Pt) £r2nm, 

A (Au) 4:3 nnu ^OW^JCS^ttSrWEfe-fi-ajtt 
MLt^ffe nmO}»V^«fll4MS:JgJ5li , t"5o 

IMM«*B»»(VI)«>»?3TO±*Kt>4Jil 
R4Mj&s«j*Six<5. 

[0 0 3 4] *«(^ % * h l/^ h 7 SrT-lr h ^XMM 
-rz>Zkfc£ 9, El 5 (D) {c^-r<£5t-. MIMI^- 
«(III) lei* h y^/H&i!6 &iKSKiRSH* 

[0 0 3 5] wOiJlCL-CKitLfcMIMffllR/hm^ 
**^Sr, KfflBWrtTr, JE^Jl x l 0" 6 TorrT^ 
TBMKS 2 L £»i6 U ±§pm®4{C+8 VcDmi± 

fc 0 Z<Of$0?<<*— KtKfEtt, 0. 4 A/ cm 2 , Sc 
ffimMaSii> 2. 0mA/cm 2 tfcofc o >r 
A-tfv^#-^Sr«ofc4*BT-ai«^e>, ttttE*3*S 
±t/JtW««4oe/— hffitttt, Wfii4 Q/Di 1 
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7 5 Q /□"?$> 9 , fE4 0 0 jj. m<Ds** — >\ZlZ\tZ>±. 

05 [0 0 3 6] ft:fc\ El 2 IC^ LfcS?-SfefflSBB <D^{ffl<D 

±»«S4^a9J*t3&s^Cfci ttfc, h^*A*«W 
6 K^5Ji«««4tt^— »C«r^UTaffl*L3&s 

* C 5 r. £ ft < ffiiffifetcDl? V ^HIEilft 3 tCg^C £ JVCV^ 

10 So ffiot, IMBBIIl3i:±»m«4tr^UT^^-— 
K tcffiffiit-C #&» £ tu 5 CD T? Pp^JS f* ft V \, 
[0 0 3 7] h^/u*fe»Bt±6 0-b«5»ffi4i: 

19, i(&«E«3S:Sfe«c*< bTt±SFP««oS«lHS: 
[0 0 3 8] <JBS«2>H3tt, *J8Wtc«S»BE« 

[0 0 3 9] **J6«B:, HuiB LfcHJEW 1 cdEI 2 tc^: 

25 ^^^^7 1 >'3W^ffiV^7t^ffiffliE^3(Dft^«9 
|C X f^lSOnm^Al-Nd ( 2 atm%) -g^Jf 3 
- ai:*S5 0nm^y^fV (Mo) *3b3&»b*4 
«Jiilfl!>IMifflE«3M*:fflv^v^5jft-tr*>S. 
[0 0 4 0] tSoT, ***W«)KaS*ffitt, MMM1 
30 -C/TtfcH4 (A) -El 4 (D) *-(?tt^< WCXfiT 

hz> 0 mz, ^«icdei5 (a) xmwistz.?^?* 

*y ^{£±9 A 1 - Nd (2atm%)^&B3 a^rl 5 
35 3 b £ 5 0" nm3ltt*/S1-5. -cD^, ^SSSS^SB 

(i). MiM«^«aii)oie«EM«jA«^ *5±v 

^mm^-IE^^(VI) {C^ h 1/^7 h 7 Sr»fifc-t-5. 
[0 04 1] rcD^li. ^JS^IIICDEIS (B) -El 5 
(D) -cRKL^:XSi:raCJH5exaSr^J6i-nfift 
40 <, #WiBHJc*v^l&«ffl^3fc«*ll!td^«5* 
««Ei»3Mfc«E*#*.ixrfAV\ jf&«ffliB»3M<0^ 

El 3 cDgf®Eli-^ Lfc J: 9 (C, JMIfflE*3MO^— 
[0 0 4 2] *|6ft«|0±9ft«*fc-*-Swi:^J:5, 

*&«ffliffi» 3 Mco-e y 3 b tt5F**fflta*-e# ft 

50 V^CDT?, wCD±id^J58:SixS-b95SS4 ^^B^S^W 
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[0 0 4 3] £fc, ^y^f^lS b te. TA^ — ^ A 

^££tt5fc&, Mo/A10«Jl#31t«:*i-*ft«ffl 

[0 04 4] *SOfc0!lfc: J: 9 »s&LfcM I MMIS/h*^ 
■BIFF-S:. JE^3 1X1 0" 6 TorrT{Cjo 

tmi2l^l, ±umm4\z.+ 8 v<Dmi± 

fc 0 r©W©^>f*— K««Ett* 0. 4 A/ cm 2 , ft 
U«SBfi«f4, 2. 0mA/cm 2 tfcofc 0 ^ 

J:t5±«ti4 0'>- MSfetteu -?:M}x2Q/nil 
7 5Q/Dt?*9, *S4 0 0 nm<D'<? — 

[0 0 4 5] ft*5, HS^L^ai^SfcfflSBB^^MWco 

[o 0 4 6i traaiic h >*/\smmm± 6 © 
«: r i k: i 9 > 3 Mtm < x t> _L«««(DSiso 

[0 0 4 7] <Sak«3>B6tt, 

#If f 8 ttM I Miff »7 i/^f S«** r. 

<dm i Mit^-iT i^cmu 8 &mMm l 4fcr4*JMfl 

2 TlltM I Mll^iii^ 47 Wtt(-iBl ttg] 1 

fc£ 0 :^MIMlSfl7W4fflV^ KT© 
(1) ~ (3) "CJfi-<5#IWcJ:0*^**«i:-Wb 

[0 04 8] ( 1 ) R (#) , G (W . B (#) 

^tl5P22R (30 [Y2'02S:Eu]. P2 2G (3&) [Zn 
S:Cu,Al], P2 2B (#) [ZnS:Ag] Srffiffi Lfc c 
[0 0 4 9] (2) MIMil^l7Klg8(^7 

hlrfot, 1 0 

t , *tt**ffi 1 1 S3 J: VSMK* 9 9 tttfXfflWB 

T\ 4 0 Or-, lO^iLfco fc*5, Mf 9ttMIM 



[0 0 5 0] (3) ^OKfflSSSrftffitfc^^^ (D 

p ) iciD #m tw^3oo x,x*m% 1£ L Srfffc V \ 

PJSK^S^ 5 5X1 0- 7 Torr^^T% Wf&M 9 Srfi] 9 
[0 0 5 1] rcoj: ilcbrflFKtfc^S^/V'Sr^n 

^ V >y v-^^~ KT?12t!li-S w k I- <t 9 ^^4tTo7t 0 

-3. 0 VO*3t«EE^u^Sr, I^D<fi#H (_h£P« 
10 S) 1-4. 5 Vcox— ^«ffi^/^«r«t*t«e*LSIJPL 

15 45o 

[0 0 5 2] ttffl$*tfc*^-W:. M I MIW17 W 
MK8fc*3t«»«l 1 fcOW y^=2mm) I- 

20 [0 0 5 3] «Jb, *?SW<Offa**l6«tov^'r»W 

25 2 -CRM bfci: 5 ft^—^-fflC*— «o»v^mia3ft 
m^m^t^h^y^-^^TM (0 5 (A) , (B) ) 

5 0 nmaT^fc^tflBJB*v^ri3asWHBSi^TV^5 0 
35 [0 0 5 4] 

ti^aasi^ii, ±as:^oiy- hastjwa*© 2 0 0 q 

Si^47 u-f «Jc^HBclB?iJ lt40^yf^7^ 

45 [Hffi^«**ttWl 

[Ell] ^M^ffi5?&ia«ffl*3t**««©T W « 

[B2] [ill4 I coA-A , jBWc»ofc»^oe*0— S5 

50 ^icisjt*^wic«siR/]N«^«*^©#jft(o— m* 
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[m 3 ] ttmz.&zm/b**mx*<o9\<ommM*7r 

© ±K« * XSJip Wf BB H T? & 5 . 
IBS] H4lc*tfcxS£l#©»iSXS«r«fc*i-Wf 

[HI] 



0 l 




1 -M, 2 - A 1 -Nd ( 2 atm%) 2 L— T 
2S-*3(E«fElft GfettiiMW) , 2T-* 
SHS«^< 3 -j^ttEitft (S&^JSff-SrlHIft) , 3' - 
ff*i&«ffi> 3 a —A 1 — N d (2 atm%) 3 b 

05 •••^ey y-rVJi, 3M-ISlffi» t 3W---^Vi/^^^ 
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